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glass window in the binnacle. From Fig. III. 10 it will be noted that the
gyroscope has three degrees of freedom and that the possibility of this
freedom being dependent on the direction of the gimbal axes ("gunbal
lock") is practically eliminated by the provision of the additional axis
for the frame, and the fact that the frame itself is pendulous.

The instrument is not North seeking and in a minor degree is subject
to all the precessional errors of the normal directional gyro. Neglect-
ing errors due to friction in bearings, its accuracy is affected by change
in latitude during flight and also by the speed of the aircraft, as explained
in Chapter 1. As designed, the instrument was supplied with a chart
which gave the rate at which the gyro would precess from the correct
heading at different latitudes and at different speeds in an E-W direction.
No provision was made for N-S or intermediate courses. Thus the
cumulative error due to the speed of the aircraft would only be known
to the pilot when the aircraft was flying east or west and he would then
have to add or subtract from the indicated heading an amount depending
on his flying time. No means of resetting was provided and in a long
flight the actual true heading would be rather doubtful. The principal
advantage of the instrument was that, since it is not subject to turning
errors, it would enable very accurate turns to be made during local flights.
As with all directional gyros which are not stabilised in the vertical, it
does not give a correct indication during a turn.

Gyro-magnetic compasses

A gyro-magnetic compass comprises essentially a compass-monitored
directional gyro. This should not be confused with a gyro-stabilised
magnetic compass, such as the "Pioneer" Gyro-Fluxgate Compass men-
tioned in Chapter 5, in which a gyro-vertical is used to prevent a magnetic
compass from tilting when the aircraft is banked. As previously men-
tioned, with a simple directional gyro it is necessary for the pilot constantly
to check its reading against that of a magnetic compass and reset the
gyro manually. The gyro-magnetic compass does this operation auto-
matically, either continuously or at frequent intervals.

There are a number of these instruments in use, differing in design
but similar in principle in that a magnetic compass is made to correct
the free precession of a gyroscope. As described in Chapter 1, if a slow
rate of control is used the directional gyro will indicate the true mean
magnetic heading. The errors of the magnetic compass are of a transient
nature and the gyroscope can be said to delay their effect, that is, the
gyroscope precesses slowly and the error of the magnetic compass has
either ceased or changed in sense, before the gyroscope shows any
appreciable change in heading.

The principle of control is similar to that used with the gyro-vertical
which is gravity-controlled. Similarly, the errors which are possible
with these instruments result from the same fundamental cause as with
the gyro vertical, that is, the apparent vertical is not the true vertical
when the aeroplane banks and turns. Thus, as with the gyro-vertical,
there is a definite limit to the accuracy obtainable during manoeuvres of
the aeroplane. They are, however, very much. superior to the simple
magnetic compass and their performance is equivalent to that of a
directional gyro with the added advantage, of course, that there is no
slowly accumulating error due to precession. The small errors which